Introduction
The genus Dictyographa Mü ll. Arg. was introduced by Mü ller (1893) to accommodate Graphina varians and the new species D. arabica, both differing from Opegrapha in having muriform ascospores, and from Graphina in having anastomosing paraphyses. Later, six other taxa were described or combined in Dictyographa. Meanwhile, D. epiphylla was excluded from the genus and combined in Aulaxina (Santesson 1952) .
As part of a revision of the paleotropical species of Opegrapha, we have examined all the available material of Dictyographa. The aim of this paper is to present a revision of all these taxa, and to propose the synonymy of Dictyographa with Opegrapha.
Material and Methods
Specimens from , , , , , ,  and the private herbaria of M. Schultz and M. R. D. Seaward have been studied. Hand-cut sections were examined in water, 5% KOH (K), or Lugol's reagent (1% I 2 ) without (I) or with (K/I) KOH pre-treatment. Measurements of asci and ascospores all refer to material examined in KOH; those of ascospores do not include the perispore. Drawings were done using a drawing tube. Ascospore measurements are indicated as (minimum-) X z X X z + X (-maximum), followed by the number of measurements (n); the length/breadth ratio of ascospores is indicated as l/b and given in the same way. Macroscopic photos were made with an Olympus SZX12 binocular microscope, with a ColorView I digital camera and AnalySIS 5.0 software. Microscopic photos were prepared with an Olympus BX51, and the same digital camera.
Opegrapha Ach. Syn (Sundin & Tehler 1998) , Acanthothecis, Carbacanthographis, Fissurina, Glyphis, Graphis (Staiger 2002) , Haematomma (Staiger & Kalb 1995) , Sclerophyton (Sparrius 2004) and Strigula (Roux & Sérusiaux 2004) , all of which include species with muriform ascospores, as well as species with only transversally septate ascospores. The species of Dictyographa should also be compared with the genus Lecanographa because of their pruinose ascomata. However, the latter genus differs from Opegrapha by the presence of ellipsoid to shortly lirelliform ascomata and a different ascus type (Grumulosa-type as defined by Egea & Torrente 1994) . Thallus white or pale grey, inconspicuous or thin, c. 0·1 mm thick, continuous or with few to numerous cracks; surface smooth and shiny, sometimes white pruinose. Ascomata numerous, dense, scattered, rarely in groups of 2-5, lirelliform, slightly to more rarely strongly flexuous, simple or with one or two short to long branches, first immersed in the thallus, becoming half immersed, more rarely entirely sessile over an inconspicuous or thin thallus, 0·3-2·5 (-3) 0·2-0·3 mm; excipulum black, usually epruinose; hymenial disc slit-like or narrowly to widely exposed, white pruinose. Excipulum dark brown, K+ slightly olivaceous, broadly discontinuous under the hypothecium, 25-60 m wide laterally. Hypothecium hyaline to pale brown, 7-20 m tall, I+ red. Hymenium hyaline, not inspersed with oil droplets, 75-110 m tall; hymenial gel I+ directly red, K/I+ blue. Epihymenium hyaline to dark brown, K+ slightly olivaceous, I+ red or bluish. Paraphysoids richly branched and anastomosing, 1 m wide, apically slightly enlarged, up to 2 m wide. Asci clavate, 4-8-spored, 65-100 19-26 m, with a small ocular chamber and a distinct apical K/I+ blue ring. Ascospores hyaline, submuriform, oblong, upper half slightly wider, sometimes slightly constricted in the middle and appearing biclavate, with 7-9 transverse septa, 1-6 cells divided by one or two longitudinal septa, septation starting with one median transverse septum, I , (18·5-)21·1-27·5 (-37) (5·5-)6·5-8·8(-12) m, l/b 2·7-3·8 (n=132); perispore hyaline, 2-3 m thick; brown pigmentation not observed.
Key to the species of Opegrapha with muriform ascospores
Pycnidia rare, usually found near the margin of the thallus, entirely immersed in the thallus, visible as pale to dark brown spots of c. 60-100 m diam.; wall broadly discontinuous below, dark brown; conidia hyaline, aseptate, sickle-shaped, 13·5-19·0 0·5-1·0 m.
Chemistry. Thallus K , C , KC , Pd ; UV+ white; TLC: no acids detected. Thallus pale grey to olivaceous, c. 0·2 mm, rimose to areolate; surface smooth, matt to slightly shiny, white pruinose.
Distribution and ecology. Opegrapha arabica
Ascomata numerous, dense, scattered, rarely in groups of 2-5, lirelliform, rarely almost punctiform, straight, curved, often slightly flexuous, simple, more rarely with one to three branches, half immersed in the thallus to sessile, 0·5-2(-3) 0·2-0·3 mm; excipulum black, usually epruinose; hymenial disc soon narrowly to widely exposed, densely white pruinose. Excipulum dark brown, K+ olivaceous, continuous under the hypothecium (sometimes thinner than laterally, but never discontinuous), 40-85 m wide laterally, 30-75 m wide basally. Hypothecium pale brown, 30-45 m tall, I+ red. Hymenium hyaline, not inspersed with oil droplets, 100-110 m tall; hymenial gel I+ directly red, K/I+ blue. Epihymenium pale to dark brown, K+ olivaceous, I+ red. Paraphysoids branched, anastomosing, 1 m wide, apically slightly enlarged, up to 2 m wide. Asci clavate, (6-)8-spored, 90-105 20-22 m, with a small ocular chamber and a distinct apical K/I+ blue ring. Ascospores hyaline, submuriform, oblong, upper half slightly wider, slightly constricted in the middle, with 8-10(-11) transverse septa, often 1-7 cells divided by one or two longitudinal septa, septation starting with one median transverse septum, I , (22·5-)24·6-31·9 (-36) (6·5-)7·2-8·6(-9) m, l/b 3·3-3·9 (n=46); perispore hyaline, 2-2·5 m thick; brown pigmentation not observed. Pycnidia rare, near the margin of the thallus, entirely immersed in the thallus, visible as pale to dark brown spots of c. 50-80 m diam.; wall dark brown near the ostiole, pale brown to almost hyaline below; conidia hyaline, aseptate, sickle-shaped, 13-20 0·5-1 m.
Chemistry. Thallus K , C , KC , Pd ; UV+ white; TLC: no acids detected.
Distribution and ecology. Opegrapha varians
is known from two specimens from mainland Yemen and Socotra (Sipman 2002) , collected from twigs of Boscia arabica and Dracaena sp.
Notes. Opegrapha varians is microscopically similar to O. arabica. The species differ in the structure of the excipulum: continuous under the hymenium in O. varians and discontinuous in O. arabica. In dead lirellae, this character is visible under the binocular microscope, as the entire hymenium quickly disappears, whereas the more resistant excipulum persists for a longer time. In O. varians, the excipulum then looks like a blackish canoe. This is never the case in O. arabica where the degraded lirellae are composed of the two lateral parts of the excipulum between which the substratum (bark) is exposed. Several type specimens are present in BM. We examined them all and concluded that none of them belongs to the Roccellaceae, because of the negative iodine reactions of the hymenium (I and K/I ) and the missing K/I+ blue apical ring of the asci. They are probably all members of the Hysteriaceae. The lectotype specimen designated by Hayward (1977) (BM000764659) consists of three pieces of bark (two of which are grouped and one is separate) with nonpruinose, black, shiny, slit-like lirellae and 3-septate ascospores. They obviously belong to two distinct species of non-lichenized fungi of the Hysteriaceae. The separate piece has hyaline to pale brown, 3-septate ascospores constricted at the septa, measuring 26 9 m. Following the identification key of Zogg (1962) , it might belong to Gloniella. The two grouped pieces have dark brown, 3-septate ascospores, 18-21 7-8 m. This specimen clearly belongs to the genus Hysterium and might be H. pulicare Pers.:Fr., according to the identification key of Zogg (1962) . One of the isolectotypes from BM (BM000764658) is identical to the specimen of Hysterium. Another isolectotype (BM000764446) belongs to Glonium abbreviatum (Schw.) Lohman. It fits perfectly the description of that species in Zogg (1962) : ascomata elongate with a welldeveloped black basal and marginal tissue; hymenium hyaline, not inspersed with numerous oil droplets, K/I ; paraphysoids branched, 1-1·5 m diam.; asci cylindrical, 40-45 5-6 m, 8-spored, with a small ocular chamber, entirely K/I ; ascospores hyaline, 1-septate, more or less strongly constricted at the septa, 6·5-7·5 2·8-3·2 m.
In the protologue of O. cinerea, the ascospores are described as ''brown, 3-septate, sometimes 1-septate, and then contracted in the middle, frequently mural, measuring from 0·00025 to 0·00075 of an inch''. Figure 18c on Plate 11 accompanying the protologue shows ''spores, in which the different degrees of septation are seen''. This figure shows three asci, one containing 1-septate ascospores (perhaps observed from the isolectotype that we identified as Glonium abbreviatum), one containing 3-septate ascospores (probably Hysterium cf. pulicare) and a third one containing muriform ascospores. We did not observe muriform ascospores in any of the type specimens from BM.
Graphina hartmanniana Mü ll. Arg. was reduced into synonymy with D. cinerea by Archer (2003) . The holotype (Australia, Queensland, Toowoomba, Hartmann, G!-holotype) does not belong to the Roccellaceae, because of the negative iodine reactions of the hymenium (I and K/I ) and lacking the K/I+ blue apical ring of the asci. The fungus is obviously non-lichenized and has the following characters: ascomata lirelliform with a slit-like opening; excipulum dark brown to black, continuous under the hymenium; hypothecium hyaline, c. 45-65 m thick; hymenium hyaline c. 100 m tall; paraphysoids branched and anastomosing, 1 m thick; asci cylindrical-clavate, 8-spored; ascospores submuriform, 19-23 7-8 m, with 5-7(-8) We did not find any ascospores, even after examining several ascomata in both type specimens. The entire hymenium, including immature asci (containing no ascospores), is I and K/I . Moreover, the paraphyses are simple. The species does not belong to the Roccellaceae, but seems to be a member of the Graphidaceae. In the protologue, ascospores are said to be 8 per ascus, hyaline, 35 8 m and submuriform (''8-10-loculares, loculi 2-locellati'').
The two putative type specimens contain contradictory information, as the specimen from G is said to come from Bolivia, and the one from PH is noted as being from Paraguay. However, an examination of both specimens convinced us that they are from the same collection. As the specimen from G is accompanied by original drawings and notes of J. Mü ller, it is clear that that specimen was used for the protologue, and therefore we are designating the specimen from G as lectotype.
From the original description and the notes on the lectotype, it appears that the specimen was collected in Bolivia by J. W. Eckfeldt. The notes accompanying the PH specimen inform us that T. Morong collected it in Central Paraguay and gave it to J. W. Eckfeldt (PH specimen), who sent a duplicate to J. Mü ller (G specimen). As T. Morong collected much in Paraguay and apparently did not collect in Bolivia, we consider that the indication 'Bolivia' is erroneous. The current name is Aulaxina epiphylla (A. Zahlbr.) R. Sant., a species of Gomphillaceae (Santesson 1952) .
Dictyographa psyllocarpa (Leight.) Redinger
Arkiv för Botanik 29A: 49 (1940 A complete description and an illustration of the ascospores can be found in Redinger (1940) who combined the species in Dictyographa because of the muriform ascospores and the branched paraphyses. Examination of the type specimen revealed non-pruinose slit-like lirellae, an I and K/I hamathecium, K/I asci (devoid of an apical K/I+ blue ring), and brown, muriform ascospores, 20·5-27·5 9·5-12 m. The margins of the lirellae have 2-3 tiny longitudinal corrugations visible on the surface and look like those of some Hysteriaceae. Although the hamathecium of the type specimen is in a poor condition, the species surely does not belong to the Roccellaceae, because of the negative iodine reactions of the hymenium, the missing K/I+ blue apical ring of the asci, the dark brown, muriform ascospores and the general appearance of the ascomata. Since no hyaline ascospores were observed, it is not clear if the ascospores were hyaline when young, or if they were brown from the beginning. The species seems to be non-lichenized and might belong to the Hysteriaceae. Within this family, the species possibly belongs to the genus Hysterographium that has brown, muriform ascospores (Zogg 1962) .
